This investigation attempted to determine whether stimulation of intrathoracic receptors, including those in the left atrium, is associated with changes in renal vascular resistance. In 19 dogs, the left kidney was perfused at constant pressure and the right hind limb was perfused at constant flow. A partial obstruction of the mitral orifice that increased left atrial pressure by less than 20 cm H,0 caused tachycardia, hypotension, renal vasodilatation (5% increase in flow), and hind-limb vasoconstriction (10% increase in pressure). A partial obstruction of the orifice that raised left atrial pressure more than 20 cm H,0 caused tachycardia, hypotension, and more hind-limb vasoconstriction (20% increase in pressure), but renal vascular resistance did not change. After bilateral vagotomy in either the thorax or the neck, partial obstruction of the mitral orifice caused constriction in both the renal and the hind-limb vascular beds. In 10 dogs, localized distention of three pulmonary vein-left atrial junctions caused an increase in heart rate and a small but significant increase in renal blood flow but had no effect on hind-limb vascular resistance. At least a part of the reflex renal dilatation caused by mitral obstruction probably resulted from stimulation of left atrial receptors. mine whether stimulation of left atrial receptors is associated with changes in renal vascular resistance. Two techniques were used. The steadystate vascular response of the kidney was compared with that of the hind limb during graded obstruction of the mitral orifice. This technique produces left atrial distention and stimulation of left atrial receptors (6); however, it also distends the whole pulmonary vascular bed and does not localize the stimulus to the left atrial receptors. Therefore, the effect of distention of the pulmonary vein-left atrial junctions (7) on renal and hind-limb vascular resistance was tested. Distention of the pulmonary vein-left atrial junctions provides a powerful stimulus to left atrial receptors (8) but does not interfere with blood flow through the left atrium.
• Morphological studies and electrophysiological recordings have established the presence of sensory receptors in the cardiopulmonary region whose afferent fibers travel in the vagus nerves (1) . Recent investigations into the function of cardiopulmonary receptors have involved interruption and stimulation of cardiac vagal afferents in anesthetized cats (2) and interruption of cardiac vagal afferents during hemorrhage in anesthetized cats (3) and dogs (4) . The results indicate that stimulation of receptors in the cardiopulmonary area whose afferent fibers are in the vagus nerves might have more profound effects on renal vascular resistance than it does on other vascular beds. Observations of the effects of stimulation of left atrial receptors (5) have shown that such stimulation is accompanied by a decrease in renal sympathetic nerve activity with no change in lumbar or splenic nerve activity. However, it has not yet been shown directly that the observed changes in sympathetic nerve activity are indeed transformed into changes in renal vascular resistance.
The present investigation attempted to deter-mine whether stimulation of left atrial receptors is associated with changes in renal vascular resistance. Two techniques were used. The steadystate vascular response of the kidney was compared with that of the hind limb during graded obstruction of the mitral orifice. This technique produces left atrial distention and stimulation of left atrial receptors (6) ; however, it also distends the whole pulmonary vascular bed and does not localize the stimulus to the left atrial receptors. Therefore, the effect of distention of the pulmonary vein-left atrial junctions (7) on renal and hind-limb vascular resistance was tested. Distention of the pulmonary vein-left atrial junctions provides a powerful stimulus to left atrial receptors (8) but does not interfere with blood flow through the left atrium.
Methods
Dogs (16-24 kg) were injected with morphine sulfate (0.5 mg/kg, sc). One hour later under local anesthesia (mepivacaine hydrochloride 1%) a catheter was inserted through a saphenous vein into the inferior vena cava, and each dog was anesthetized by infusing chloralose (0.1 g/kg, iv) dissolved to make a solution of 1 g chloralose/100 ml sodium chloride solution (0.6 g/100 ml). Subsequently, during the experimental procedures, a steady state of light anesthesia and fluid input was maintained by the constant infusion of a 0.5% chloralose solution (0.5 g chloralose/100 ml 0.9^ sodium chloride) into the left external jugular vein; the solution was delivered by a motor-driven syringe pump (Harvard) at a rate of approximately 1.0 ml/min.
As soon as possible after the induction of anesthesia a tracheostomy was performed, and artificial respiration was started with a mixture of 40% oxygen in air supplied by a respiration pump (Harvard model 614); the rate (about 18/min) and stroke (about 16.6 ml/kg body weight) of the pump were adjusted to approximately equal the parameters of the dog's spontaneous respiration. When the chest was opened, a resistance to expiration equivalent to 3 cm H,0 was provided by an exhalation valve. At intervals during the experiment, samples of arterial blood were taken and pH, Pco,, and Po, were measured with electrodes (Instrumentation Laboratories model 113-51). Adjustments were made to the respiratory pump or small infusions (10-20 mEq) of sodium bicarbonate solution (1M) were given to maintain arterial Pco, between 35 mm Hg and 40 mm Hg and pH within the range of 7.3 to 7.4; no adjustments were made during the control or experimental periods.
The left side of the chest was opened in the fourth intercostal space. Hemostasis was achieved using electrocautery with careful coagulation of all bleeding points in any area of surgery. A large balloon was placed in the left atrial appendage as described previously (9) , and a small balloon was placed in each of three left pulmonary veins (7) . The subclavian artery was cleared, and two loose ligatures were placed around it. The femoral artery was exposed in the right leg, and two loose ligatures were placed around it.
With the dog lying on its right side, a left flank incision was made to approach the abdominal aorta. Careful dissection across the retroperitoneal space avoided any tears in the peritoneum. A section of the aorta was cleared approximately 5 cm below the origin of the renal arteries, and a loose ligature was placed around it. A loose ligature was placed between the origin of the right and the left renal arteries. Between these two ligatures there were usually two pairs of lumbar arteries which were individually isolated, ligated proximally and distally, and transected. A brachial artery was cannulated for systemic pressure measurements.
The subclavian artery was then cannulated. The cannula (8 mm, o.d.) consisted of a bifurcated polyvinyl tube; one branch of the tube passed through a roller pump to perfuse the right hind limb and the second branch passed through a modified roller pump to perfuse one kidney. The extracorporeal pump system was primed with 50 ml of 0.9% saline. The right femoral artery was cannulated, and the flow rate of the pump was immediately adjusted to keep the perfusion pressure of the limb approximately equal to arterial blood pressure. The abdominal aorta was cannulated with the end of the cannula pointing rostrally and the modified roller pump was started (Fig. 1) . The roller pump that perfused the kidney had been modified to allow perfusion at a constant pressure. The mean renal perfusion pressure signal was compared with a voltage set by a potentiometer, and the difference was amplified and inverted to drive the pump motor. The perfusing pressure could then be set to any predetermined level; usually it was set close to systemic arterial blood pressure.
The loose ligature between the two renal arteries was then tightened; the pump continued to perfuse the aortic pouch and the kidney at approximately arterial blood pressure. In some dogs, the right and left renal arteries were too close together to permit a ligature to be tied between them. In such cases one renal artery was tied off and a ligature was tied around the aorta above both renal arteries.
The hind limb was perfused at constant flow to negate any effects resulting from hypoxia during periods of reflex vasoconstriction. The kidney was perfused at constant pressure, because preliminary experiments had demonstrated that increasing sympathetic activity to a kidney perfused at constant flow could cause a greatly increased, prolonged change in renal perfusion pressure from which renal vascular resistance failed to return to control values. These increases in perfusion pressure occasionally exceeded 300 mm Hg; they can be accounted for by the shape of the pressure-flow relationship for the kidney. This phenomenon of large changes in renal perfusion pressure in a kidney perfused at constant flow has been noted previously (4) .
Mean blood flow to the kidney was measured using a cannulating electromagnetic flowmeter (Biotronix Laboratories) incorporated into the perfusion circuit and was recorded on an ultraviolet light recorder (Honeywell Visicorder 1508). Zero flow was recorded at the beginning of the experiment, before ligation of the descending aorta between the two renal arteries, and at the end of the experiment. Therefore, blood flow to the kidney was never interrupted during the procedure. The flowmeter was calibrated using the dog's own blood at the end of the experiment. Hind-limb flow was obtained by calibration of the dial settings on the roller pump using the dog's own blood at the end of the experiment. In some experiments constancy of flow to the hind limb was verified with a second electromagnetic flow probe.
6
MASON. LEDSOME Brachial arterial pressure was recorded through a Teflon tube (8 cm long, 1 mm bore). Left atrial pressure was also recorded through a Teflon tube (12 cm long, 1 mm bore). Mean femoral perfusion pressure and mean renal perfusion pressure were recorded through polyvinyl tubes (15 cm long) connected to side branches of their respective perfusing cannulas (Fig. 1) . With the glass Y-shaped tube in the descending aorta, this side branch was one side of the Y. With the stainless steel femoral cannula, this side branch was a stainless steel tube that led from immediately inside the tip of the cannula to outside the cannula. In three experiments, the right external jugular vein was cannulated with a Teflon tube (15 cm long) to record central venous pressure.
The brachial arterial pressure, femoral perfusion pressure, renal perfusion pressure, left atrial pressure, and central venous pressure were recorded from the appropriate cannulas attached to Statham P23Gb strain gauges. After amplification by a d-c amplifier (Honeywell Accudata 113) the pressures were recorded on the ultraviolet light recorder. The manometers were calibrated in steps using mercury and saline manometers. Zero pressure for the manometers measuring left atrial pressure and central venous pressure were recorded post-mortem as the levels of the tips of the cannulas free in air. The frequency response of the system recording brachial arterial pressure, obtained by the method of Hansen (10), was flat (± 5%) to better than 35 Hz. Mean pressures were obtained electrically. The electrocardiogram was recorded from leads on the forelegs and the chest wall; heart rates were counted from the electrocardiogram over periods of at least 20 seconds.
During the surgical procedures, the dogs received a slow infusion of 100 ml of dextran (6% Dextran 75 in 0.9% sodium chloride, Travenol Laboratories Inc.) for each 13 kg body weight (approximately 10% of their estimated blood volume). After the surgical procedures had been completed, a priming dose of heparin (500 units/kg, iv) was injected (heparin sodium 100 units/mg dissolved in 0.9% saline to make a concentration of 1,000 units/ml, Nutritional Biochemicals Corp.). This injection was followed with subsequent injections of heparin (1000 units, iv) every 30 minutes.
EXPERIMENTAL PROTOCOL
The experiments were performed on 19 dogs. In 4 dogs only the kidney was perfused, and in the remaining 15 dogs both the hind limb and the kidney were perfused. The small balloons in the pulmonary veins were inflated in 10 dogs, and the left atrial balloon was inflated in all dogs. In the 10 dogs in which both sets of balloons were inflated, the small balloons were always inflated first. The control periods consisted of a 2-minute period before inflation of the balloons and a 3-minute period immediately following deflation of the balloons. The experimental period was the 3-minute period during which the small balloons were inflated with 1 ml of saline. The response to the small balloons was tested three times in each dog. The interval between successive balloon inflations was approximately 3 minutes. The experimental procedures for the left atrial balloon followed similar time intervals. However, the left atrial balloon was inflated with progressively increasing volumes of saline in increments of approximately 5 ml until the change in mean left atrial pressure exceeded 25 cm H,O. The procedure was then randomized so that approximately two tests were made at each volume. In 6 dogs, the vagus nerves were cut on the left side at the level of the upper border of the aortic arch and on the right side at the level of the azygos vein. The tests with the left atrial balloon were then repeated. Cervical vagotomy was performed in 12 dogs including the 6 dogs in which thoracic vagotomy had been performed; after the return to a steady cardiovascular state (usually about 5 minutes) the tests with the left atrial balloon were repeated.
Before each experiment was started, the ability of the preparation to respond reflexly was checked by occluding both carotid arteries. In every case there was an obvious, significant vasoconstriction in both the renal and the hind-limb vascular beds. This test was repeated at intervals throughout the experiment. No quantification of these responses was attempted, since the stimulus provided by carotid occlusion was uncontrolled.
MEASUREMENTS AND CALCULATIONS
Measurements of pressure and flow were averaged over the final minute of each control and experimental period, or, if significant Meyer waves were present, these measurements were averaged over the final 2 minutes of the period. The pressure and flow records were read using a planimeter. An estimate of the reproducibility of measurement with this instrument was obtained by making repeated readings on the same record and observing the range of deviation about the mean of the repeated readings. The systemic pressures were estimated with a reproducibility of measurement of ± 2 mm Hg. The mean venous pressures were estimated with a reproducibility of measurement of ± 1 cm H S O. Changes in renal blood flow of 3 ml/min could be measured using the planimeter. The absolute value for flow was accurate to approximately ± 10 ml/min owing to zero drift over the whole experimental period. Therefore, all changes in renal blood flow of less than 3 ml/ min were recorded as no change and all changes in pressure of less than 2 mm Hg were recorded as no change.
The raw data obtained during the control periods before and after the experimental period were averaged and compared with the raw data obtained during the experimental period using Student's t-test for paired data. Comparisons between groups of tests were made using Student's t-test for unpaired data.
For the purpose of comparison in the figures, vascular resistances in the kidney and the hind limb were calculated as the ratio of pressure to flow. Changes were expressed as the percent change in resistance from control values.
Results
In each test period the pressure perfusing the kidney and the blood flow to the hind limb remained constant despite changes in renal flow and hind-limb perfusion pressure. The mean renal perfusion pressure for all experiments was 122 ± 4.5 (SE) mm Hg and the mean hind-limb flow for all experiments was 64 ± 5.7 (SE) ml/min. 
EFFECTS OF OBSTRUCTION OF THE MITRAL ORIFICE
Inflation of the large balloon in the left atrium partially blocked the mitral orifice, obstructing blood flow and raising left atrial pressure. This technique raises pressure throughout the pulmonary vascular bed, but the increase in pressure is not transmitted to the right atrium (9) . In the three dogs in which central venous pressure was measured, it was 9 ± 0.7 cm H,O; distention of the left atrium with all distending pressures, including one increase in left atrial pressure of 44 cm H 2 O, did not change the central venous pressure.
The effects of distention of the large balloon were grouped according to the increase in pressure in the left atrium which occurred when the large balloon was inflated ( Table 1 ). The partial obstruction of the mitral orifice to cause a graded increase in left atrial pressure always caused an immediate decrease in arterial blood pressure and an increase in heart rate. The effect of partial obstruction of the mitral orifice on the vascular resistance in the hind limb was opposite to its effect on renal vascular resistance. An average increase in left atrial pressure of 7 cm H,0 caused an increase in renal blood flow but had no significant effect on hind-limb pressure. Further increases in left atrial pressure of 13 cm H,0 and 18 cm H,0 caused significant increases in both renal blood flow and hind-limb perfusion pressure. Increases in left atrial pressure of 23 cm HjO and 31 cm H,0 caused greater increases in hind-limb perfusion pressure but had no significant effect on renal blood flow. The 
Cardiovascular Effects of Left Atrial Distention in 19 Dogs
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MASON. LEDSOME differences between the responses to mitral obstruction observed in the hind limb and the kidney are emphasized in Figure 2 which shows the relationship between the increase in left atrial pressure and the changes in hind-limb and renal vascular resistance.
EFFECTS OF MITRAL OBSTRUCTION AFTER VAGOTOMY
In the 12 dogs in which vagotomy was performed, increases in left atrial pressure before vagotomy caused effects similar to those reported in Table 1 for all 19 dogs.
The effects of distention of the left atrium in six dogs in which thoracic vagotomy was performed are given in Table 2 . Section of the vagus nerves at the level of the upper border of the aorta on the left side and the azygos vein on the right side did not cause any significant change in the control level of heart rate or arterial blood pressure. Increases in left atrial pressure of less than 15 cm H,0 caused changes in heart rate, arterial blood pressure, and hind-limb pressure comparable with those observed before vagotomy but did not cause any increase in renal blood flow. Further increases in left atrial pressure not only caused greater changes in arterial blood pressure and hind-limb pressure than they did before thoracic vagotomy but also 
Changes in vascular resistance in the hind limb and kidney during distention of the left atrium. Abscissa shows increases in left atrial pressure. Vascular resistance is expressed as a percent of control values (control -100%). Averages * SE from 19 dogs are given.

Changes in vascular resistance in the perfused hind limb and kidney during graded distention of the left atrium in six dogs. Results are shown after section of the right vagus nerve at the level of the azygos vein and the left vagus nerve at the upper border of the aorta. Vascular resistance is expressed as a percent of control values {control -100%).
Values are means ± s& caused significant decreases in renal blood flow. Figure 3 shows the relationship between the increase in left atrial pressure and the changes in hind-limb and renal resistances after thoracic vagotomy.
The effects of distention of the left atrium in 12 dogs in which cervical vagotomy was performed are given in Table 3 . An increase in left atrial pressure after cervical vagotomy did not cause any significant changes in heart rate, which was already high. After cervical vagotomy left atrial distention caused somewhat variable increases in hind-limb perfusion pressure, but renal blood flow was always decreased. The decreases in renal blood flow were not significantly different from those observed after thoracic vagotomy.
EFFECTS OF DISTENTION OF THE PULMONARY VEIN-LEFT ATRIAL JUNCTIONS
Three pulmonary vein-left atrial junctions were distended by small balloons a total of 26 times in ten dogs. In the steady state, 3 minutes after distention of the pulmonary vein-left atrial juncCiraJatian Raearch. Vol. 35, July 1974 tions, there was no effect on left atrial pressure (8.3 ±1.1 cm H 2 0), on brachial arterial pressure (154 ± 3.9 mm Hg), or on hind-limb perfusion pressure (control value 115 ± 3.9 mm Hg, experimental value during pulmonary vein distention 116 ± 3.7 mm Hg). However, distention of the pulmonary vein-left atrial junctions did cause a significant (P < 0.001) increase in heart rate and a significant (P < 0.01) increase in renal blood flow. Heart rate increased from a control value of 176 ± 8 beats/min to an experimental value of 186 ± 8 beats/min, and renal blood flow increased from a control value of 139 ± 7.8 ml/min to an experimental value of 142 ± 7.7 ml/min. This average increase in renal blood flow represented a 2.2% decrease in renal vascular resistance. The high statistical significance of this change despite its small magnitude can be accounted for by the use of Student's t-test for paired data and the fact that there was a decrease in renal blood flow in only 3 of the 26 tests. The high standard errors are due to the wide variation in renal blood flow between dogs.
Parts of the steady-state records of a test in which the pulmonary vein-left atrial junctions were distended are shown in Figure 4 . In this test distention of the pulmonary vein-left atrial junctions caused renal blood flow to increase from a control value of 179 ml/min to an experimental value of 188 ml/min, and, following removal of the distention, renal blood flow returned to a control value of 178 ml/min. Measurements of the pressure records using a planimeter over 1-minute periods indicated that during distention there was no change in limb pressure (126 mm Hg), brachial arterial pressure (140 mm Hg), or mean left atrial pressure (4 cm H,O). Renal perfusion pressure was constant at 140 mm Hg. Heart rate during the experimental period was 4 beats/min faster than the average heart rate during the control periods. Thus the only effects of distention of three pulmonary vein-left atrial junctions were an increase in heart rate and a dilatation in the kidney.
Discussion
A partial obstruction of the mitral orifice that raised left atrial pressure less than 20 cm H 2 O caused hypotension, tachycardia, and vasodilatation in the kidney and vasoconstriction in the hind limb. A partial obstruction of the orifice that raised left atrial pressure more than 20 cm H,0 caused a greater hypotension, tachycardia, and hind-limb vasoconstriction but was not accompanied by dilatation in the kidney. After thoracic vagotomy, The stimulus provided by acute mitral obstruction is not limited to the left atrium, because pressures are raised in the pulmonary artery (9) and presumably throughout the pulmonary vascular bed. Right atrial receptors (11, 12) are probably unaffected because central venous pressure does not change. Stimulation of pulmonary arterial baroreceptors (13) causes a fall in systemic arterial blood pressure, but there is no information on the relative effects of stimulation of these receptors on the hind limb and the kidney. Lung inflation, which stimulates slowly adapting pulmonary stretch receptors causes hypotension with pronounced dilatation in the hind limb, skin, and muscle (14) . However, Marshall and Widdicombe (15) have demonstrated that distention of a balloon in the left atrium which raises left atrial pressure 20-40 cm H,0 causes only a small increase in the discharge rate of these receptors at any lung volume. Pulmonary congestion has been shown to stimulate type J pulmonary receptors (16) . Stimulation of type J receptors probably causes bradycardia and hypotension (17), but again there is no information regarding relative effects on the renal and hind-limb vascular resistance. Therefore, there is no experimental evidence to indicate that stimulation of receptors by pulmonary congestion is responsible for the observed dilatation in the kidney when there is constriction in the hind limb.
A rise in left atrial pressure induced by partial obstruction of the mitral orifice is associated with an increase in afferent discharge from the left atrial receptors (6) . Section of the right vagus nerve above the azygos vein and section of the left vagus nerve at the upper border of the aorta (thoracic vagotomy in the present experiments) cut the afferent fibers from the lungs and probably divide most of the afferent fibers from receptors in the left side of the left atrium (18) . However, these sections leave intact most of the efferent vagal fibers to the heart (7) and most of the afferent fibers from the pulmonary arterial baroreceptors, aortic baroreceptors, and aortic chemoreceptors (18) . Cutting the vagus nerves at these levels reduces the diuretic response to left atrial distention (19) and almost completely prevents the increase in heart rate caused by distention of the left pulmonary veinleft atrial junctions (7) . Thus, the alteration of the renal vascular response to atrial distention by thoracic vagotomy is probably due to interruption of afferent fibers from the left atrium. Afferent fibers from the lungs might also have contributed to the response, although this possibility seems unlikely for reasons already discussed. In comparing the vascular response in the kidney with that in the hind limb during left atrial distention, it is necessary to consider the contributions of both the increased stimulus to the cardiac and intrapulmonary receptors and the decreased stimulus to the arterial baroreceptors. Oberg and White (2) have shown in the cat that section of the carotid sinus nerves causes greater vasocoristriction in the hind limb than it do«s in the kidney; however, later section of the cardiac vagal nerves causes greater constriction in the kidney than it does in the hind limb. More recently, Oberg and Thoren (20) have suggested that stimulation of nonmedullated afferent fibers which presumably arise from the ventricles causes marked slowing of the heart and dilatation in the kidney and muscle vessels. The degree of dilatation reported does not appear to be greater in the kidney than it is in muscle vessels. Such ventricular receptors might have been stimulated by mitral obstruction because peak right ventricular pressure is increased by this technique. However, stimulation of such receptors probably did not cause dilatation in the kidney without causing it in the hind limb. There is indirect evidence in rabbits (1, 21) and dogs (4) that the main influence of cardiopulmonary receptors is on the renal circulation, whereas the main influence of the arterial baroreceptors is on the circulation to the extremities. Therefore, the net result of an increased stimulus to cardiac and intrapulmonary receptors and a decreased stimulus to the aortic baroreceptors might then be renal dilatation and constriction in the hind limb, as observed in the present experiments. The fact that no constriction was observed in the kidney before vagotomy (Fig. 2.) when there was a significant increase in hind-limb resistance might be an indication of the magnitude of the effects of stimulation of low-pressure receptors on the renal circulation.
In an attempt to localize more precisely a receptor group within the intrathoracic circulation that was at least partially responsible for the dilatation in the kidney, three pulmonary vein-left atrial junctions were distended by small balloons. This technique does not obstruct blood flow through the left atrium (7) , and it provides a marked stimulus to the receptors situated in the subendocardium at the pulmonary vein-left atrial junctions (8) . Previously, stimulation of this area has been shown to cause an increase in heart rate without any effects on myocardial contractility or hind-limb resistance in the steady state (7, 22, 23) . More recently, it has been demonstrated (5) that distention of the pul-monary vein-left atrial junctions by small balloons causes increases in cardiac and decreases in renal sympathetic nerve activity. Also, Karim et al. (5) have found no change in sympathetic activity to the hind limb during pulmonary vein distention, and, in the present experiments, we were unable to demonstrate any dilatation in the hind limb. Thus, the effect of pulmonary vein distention is a dilatation localized to the kidney and not a generalized dilatation that merely affects the renal vascular bed somewhat more than other vascular territories.
The results reported in this paper demonstrate that the decrease in renal sympathetic nerve activity previously observed during distention of the pulmonary vein-left atrial junction (5) results in a decrease in renal vascular resistance. Although the observed changes in total renal vascular resistance were small, there is no evidence that this change was the only effect on the kidney of the decreased sympathetic activity. More profound effects on renal function might be expected if there was also a redistribution of blood flow between the renal medulla and the cortex (24) . Left atrial distention is also associated with a diuretic response from the kidney (9) . The diuresis might be mainly the result of inhibition of the release of antidiuretic hormone from the neurohypophysis (25) , but the time course and the characteristics of solute excretion during the diuresis suggest that there might also be a hemodynamic component (26, 27) . It is possible that the hemodynamic component of the diuretic response is provided by the decrease in renal vascular resistance secondary to an increased stimulus to left atrial receptors.
